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A METHOD AMD APPARATUS FOE CONTROLLING PESTS 

This application is related to, as a continuation, and claims priority to and on 
copending US patent application 09/736,023, filed cm February 28, 2001. This 
application also claims priority based on international patent application 
#PCT/OB99/02090 which in turn claims priority based on UK patent application 
9814507,1 filed July 3, 1998. The PCT application was published on January 13,2000 
as WO 00/01236 Al. 

The present invention relates to a method and apparatus for controlling pests 
by trapping or killing than and is particularly concerned with the control of flying or 
crawling insects. 

The most common domestic insect pests are houseflies, mosquitoes and 
cockroaches. 

The common housefly, Musca comestica, occurs throughout the world in 
domestic situations. Together with similar species, such as, the lesser housefly, 
blowflies and flesh flies, it contaminates food and spreads diseases, such as, typhoid 
and cholera, and also carries the eggs of parasitic worms. 

The houselfly is also a problem on refuse tips and is becoming progressively 
greater nuisance in agriculture, where it breeds in deep litter breeding units for poultry 
and other animals. 

The cockroach is ubiquitous in urban situations in the tropics and sub-tropics 
and is common in heated buildings in Europe and North America where food is 
prepared Large cockroach populations are found in sewers and drains and many 
disease organisms have been isolated from them. 

The mosquito is both a severe nuisance pest and vastly important as a vector 
for blood-borne diseases, such as malaria, yellow fever and dengue. 

Control of such insect pests is becoming more urgent as human populations 
increase and provide more resources for them to breed. 

Insecticide use inevitably encourages the evolution of resistance. In the 
United Kingdom as in 
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ThQ present invention elates to a method and 
apgMirafcus ger eonEs-elli&g goats by trapping or killing 
5 them and is particularly eeneomad with the central of 
flying or crawling inaoeEs. 

The mode common domaseie insect pass a era 
housoflios, mosquitoes and cockroaches. 

Tho cofflmon..housQ£ly, Kfeaen camestica, occurs 
10 throughout tho world in flesaoseic situations. Togoeher 
with similar species, such as, the lesser housefly, 
blowflies and flesh fliea, it contaminates food and 
spreads diseases , much as, typhoid and cholora, aiad 
al©o carries the eggs of parasitic w». 
15 The housefly is also a problem on rafuso tips and 

io becoming a progressively greater nuis&nCQ in 
agriculture , where it br@ed© in deep litter brooding 
units for poultry and othor animal©. 

The cockroach ie ubiquitous in urban situations 
30 in the tropic© and sub-tropics and is common in heated 
buildings in Europe and North America where food is 
prepared, Large cockroach populations are found in 
sews and drains and many diseases organisms hovo boon 
isolated fr@m thorn. 
35 The mosquito is both a severe nuieanca poot m& 

vastly important as a vector for blood-bom® diseases, 
such as 4 malaria, yellow fever and dengue. 

Control of such insect pests is becoming moro 
urgent as human populations increase and provide mora 
30 resources for them to bread. 

Inooeticide use inevitably encourages tho 
evolution of resistance. In the United Kingdom as in 
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tmny other countries, prolonged attempts to control 
housefliQQ in aaisaal rearing oystem have led to the 
increasing incidence of flies which ore resistant to 
the major insecticides in cofffiton use, 
5 control of insect© in areas whore food is 

prepared depond© upon scrupulous hygienic procedures, 
periodic fumigation with insecticides and/or the use 
of traps. 

, v There i© increasing public pressure throughout 

10 guropo for the development ©2 environmentally 

acceptable pest control measures in which synthetic 
insecticides are not usQd. 

$034/00980 describes a method of controlling 
pasts, ouch as injects, involving the uee of 

15 electrostatically charged powders, in which ehe 

powders are used to adhere to the insect cuticle and 
also act as carriers for pastieidoo or other 
biologically active compounds. The electrostatically 
charged particles also adhere to tho feet of the 

20 insect©, blocking the mechanism by which they grip 
surfaces thereby making it possible to trap the 
^ insects as they slide down an inclined surface, 

The disadvantages of the use of electrostatically 
charged particles is that they must bo charged before 

25 use, for example by friction, and they lose their 

charge rapidly in conditions of high humidity and when 
moisture films develop . Furthermore, the particles 
are removed from bait stations or traps by wind 
current©, or by shaking. 

30 tfe have now developed a method and apparatus for 

controlling pest© which involves the use of particles 
which are permanently magnetised and are not affected 
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by moisture or humidity and which, whan anchored on a 
conducing or magnetic eurfaee, will r@raain ia 
position for long periods of time without losing cheir 
effectiveness. Although electrostatically charged 
S particles adhere to the cuticles of insects, it is 

surprising that ferromagnetic articles also adhere to 
the cuticloa of inlets and this i B Q surprising and 
unexpocted effect. 

Accordingly, tho present invention provides a 
O 10 method of controlling peote, aueh as insects, by 

trapping and/or killing them W h 0rsin ac i oa8t a part 
of a past to be trapped or killed io exposed ee a 
composition comprising particles containing or 
consisting of at least one magnetic material. 

in carrying out the method of the present 
invention the pests are exposed to particles which 
either contain or conaist wholly of a magnetic 
material, such as a Ssrromagnaeic oxide. 
Ferromagnetic oxides are often termed ferrites which 
is a genoric term describing a class of magnetic oxide 
compounds that contain iron oxide as a primary ? 
3 component. The spinel ferrites have the general 

composition MFe a O< and are isostruetural with the 
mineral spinel, KgAl,0 4 . w in the formula is generally 
25 Mg, Mn, Co, Ni, Z n or Cu, or mixtures thereof, a 
second group of ferrites is the hexagonal ferrites 
which are a group of ferromagnetic oxides in which the 
principal component is Pe.,0, in combination with a 
divalent metal oxide such as BaO, Sr0 or PbO and a 
30 divalent transieion-metal oxide. A third group of 
ferrites is tho garnets which have the general 

structure M,Pe 3 0„ . The metal M may be, for example, J.'^ 
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V, to, Ca, the rare eareh ^jg, or o£her 1&ggQ 
cations. 

Preferred materials for use in the present 
invention are strontium ferrite which is a hard 
5 magnetic material, optionally in admixture with a 
ferrosilicace or noodyraiura barium sales, soft 
magnetic materials, such as Fe, pe 8 o, or 
ferrosilieates may also he used if they have been 
magnetised or become magnotised on admixture with hard 
O 10 magnetic materials. 

The particles which are used in the present 
invention preferably have an average particle siae 
diamater in the range of from 2 to 100 micrometres, 
preferably 3 to 50 mioromatree. Generally the 
particles are applied to a surface in an area in which 
pests are present. 

The composition which is ussd in tne p S38enc 
invention may eons is t wholly of the magnetic 
pareicles. Alternatively, the composition may 
compromise a proportion of the magneeic material in 
admixture with one or more other components. For 
O example, the magnetic particles may be admixed with 

one or more filler materials such as talc, silicon 
dioxide, diacomaceouo earth, ferroailicates and. the 
25 like. Alternatively, the magnetic partieles may be 
admixed with particles which contain one or more 
pesticides or behaviour modifying chemicals or the 
magnetic particles may bo coated with one or more 
pesticides or behaviour modifying chemicals. 
Generally, the magnotic particles will comprise at 
least 10% of the composition, preferably ac least 50* 
by weight of the composition. 
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Insects adhere to smooth or inclined surfaces 
using adhesive organs on their feet. These organs are 
pads covered with numerous, fine hairs with flattengd 
tips. An oily substance is secreted onto the tips of 
5 the haira and surface molecular forces ensure adhesion 
of the hairs eo the surface on whieh ehe insect is 
steading. Accordingly, as the feet of an insect 
beeome eovered in particles, the insect loses its 
ability to adhere to a smooth and, in particular, to 
10 an inclined surface. Furthermore, the particles also 
interfere with the insect's sense organs, which may 
cause the insect to groom more frequently. 

In the caso of flying inaects, it is known that 
the flight reflex is inhibited by contact of the feet 
IS with any substrate. Accumulation of the particles on 
the insect's feet tend to inhibit the flight and the 
adhesion of the insect which is thus mere likely to 
fall from an inclined surface. Accordingly, a flying 
insect having landed on a suitably coated and inclined 
surface ia thus unlikely to fly away and simply will 
slide down the surface. 
^ magnetic particles whieh are used in the 

method of the present invention may consist solely of 
the magnetic material. Alternatively, the particles 
may be compogito particles whieh comprise a core of an 
inert substrate which is impregnated with and/or 
eoated with the magnetic material. The inert 
substrate ia a material which aeto as a carrier for 
the magnetic material and which is chemieally and 
30 biologically inert. Examples of suitably inert 
substrates for use in the present invention are 
silicon dioxide, magnesium oilicato (talc) , 
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diatomaeeouo earth, cellulose or natural or synthetic 
polymora such as chitin, chitosan or rubber, or 
oorcgels . 

The inert euboerate may additionally have a 
pesticide or a behaviour modifying chemical 
impregnated thereon or associated therewith, for 
example by adsorption thereon . The amount of 
pesticide or behaviour modifying chemical which is 
impregnated into or associated with the inert 
substrate will generally comprise at least 0.10 by 
weight of the inert substrata. The amount of the 
pesticide or behaviour modifying chemical will depend 
upon the intendod release rate from the composition 
and the length of intended duration of release. 

The pesticide which may ho incorporated into eha 
composite parfeielos or incorporated into the 
composition used in the invention may be specifically 
targeted to tha control of particular pests. For 
example, an insecticide may be applied to serially 
mature mole insects so that it spreads amongst the 
rest of the population during mating, or by contact 
during swarming. The insecticide is unlikely to 
spread to other species of insect when transmitted in 
this way. 

Each pestieido may be chosen to have a narrow 
epeetrura of action, intomopathogeno are particularly 
well suited to this, k further embodiment is to use a 
behaviour modifying chemical, for example a specific 
attractant to attract insects to the particles. For 
example, the attractant may bo a sexual pheromone. 
Furthermore, a sexual attractant pheromone may be used 
to produce male confusion. This fcoehaiqu® depends on 
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the very high sensitivity ©f male inseeta to volatile 
sea atttractante produced by females of the aamo 
species. 

&e the insects contact the magnetic particles the 
5 particles ara picked up by the insect from the surface 
on which the particles are located. ?h© particles are 
then transferred to the body porta of the insect by 
movement and during grooming. She particles remain in 
place and continue to release the pesticide or 
O 10 behaviour modifying chemical, such aa a pheroraone. 

Accordingly, the composite particloa which may bo used 
in the method of the present invention havo a dual 
effect, wot only does the magnetic material 
impregnated into or coated onto the inert substrate 
15 have an effect on the orientation and stability of tho 
inseets, but tha pesticide or behaviour modifying 
chemical will produce a second effect which is 
associated with the particular nature of tho pesticide 
or behaviour modifying chemical incorporated into the 
20 composite particles. 

It will be understood that by the term 
"pesticide" ao used therein is meant any substance 
which can be used ia the conerel of agricultural, 
natural environmental and domestic pasta, such aa 
2B insects. Sncluded within this term, therefore, are 
naturally oeeurring or synthetic chemical 
insecticides, fungicides, aearicides, inseet growth 
regulators and chemosterilanta.- ©ntomspathogena such 
as baeteria, viruses and fungi. The term 'behaviour 
30 modifying chemicals'* includes within its scope the 

pheromones, allomones, kairoraonee. parapheromonea and 
food odours. 
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Tho prosant invention furthermore includes within 
its scope a first pestieidal composition in 
particulate form which compriaos eo&flposita particles 
each comprising a cere of an inert substrate having a 
5 posticida or behaviour modifying chemical impregnated 
ehereon or associated therewith and the core being 
impregnated or coatod with a ferromagnetic osud®. The 
ce^osifce particloo are a© &mGxtbo& above in rslaeion 
...^ to the method of the invention. 

""^ 10 The present invention still further includes 

within its ©cope a second pestieidal composition in 
particulate form which eompri©es particles containing 
or consisting of a magnetic material in admixture with 
particle© which contain or consist of one or more 
IS pesticides or behaviour modifying chemicals. 

Furthermore, in a further esnbodiment of tho 
present invention provides an insect trap which 
comprises a housing, a zone of the housing or a son© 
within the housing comprising a magnQtieally polarisod 
20 maeerial and the ©aid zone being eoatod with a 
composition comprising particles containing or 
consisting of a magnetic material ©g opposite polarity 
to that of the magnetically polarised material. 

The insect trap of the present invention has a 
25 zone of magnetically polarised material which may form 
a portion of one or more walls of the housing, or may 
be provided as a separate insert within the housing. 
The zone of the magnetically polarised material may be 
formed, for example from a plastic material which is 
30 impregnated with a ferromagnetic oxide which is 

magnetically polarised, Alternatively, the sons may 
itself be formed solely from the magnetically 
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polarised material. The zona of the magnetically 
polarised material has an opposite polarity to th© 
polarity of the magnetic material which is coated onto 
the said zone. Prof erably the sons has a surface 
which is inclined to the horizontal and, as described 
above, this will aeeiat in disrupting the orientation 
of the insect s which walk or crawl over the zone. 

The insect trap may include a trapping 2©ne into 
which the insects fall when thoy become established 



^ 10 after contact with the particles ecntaining or 

consisting of tho magnetic material. ?ho trapping 
gone may include a fluid, a powder, a desiecant, a 
chemical toxicant or an adhesively sticky or tacky 
surface, or any combination thereof, for retaining the 
IB insocts therein. 

The immobilised and trapped insects may be left 
to die or they may be removed for destruction or 
study. 

Tho insect trap of the present invention may be 
30 provided with mean© to lure the insects into the 
housing ♦ Xnssct luroo are w@ll known and may 
comprise, for ©sample, a light source with ©ome 
emission in the ultraviolet range, ©r a chemical 
stimulant such a© a natural or synthetic pheromoma 
2S attract ant. or an odour normally associated with the 
insects' food or food plant. 

It will be appreciated that the insect traps of 
tho present invention can be produced cheaply and 
insect deetabilisation and knock down may be achieved 
30 without the \xm of olectrical grid©. Pollution 

problems arising from tho use of toxic efeoraicals aro 
eliminated or greatly reduced because any pesticide 
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contained in the composite particles which may be used 
in the present invention are applied oaly in the area 
of th£ trap and not generally to the location of the 
past.' The trap may bo rochorgod with additional 
5 magnetic powder when the original powdor charge has 
be©n usod u? fey insect© contacting tho powder. 
Furthortaox , e, when the trap of tho grooent invention is 
us©d with composite particle® which also incorporate a 
pesticide or a behaviour aerifying chemical then the 

10 pmaeat invantion provideQ an ef2iei©at method of 

killing insects by eneuring that the peaeieid® roaches 
the insects more ef feetivoly and remain* in placo for 
longer periods, or alternatively provides a means by 
whieh the behaviour of the insects is disrupted, 

13 thereby disrupting the mating and reproductive cycles 
of the inaoese. 

The present invention will be further described 
with reference to the accompanying drawings in which: - 
Figure Ih is a plan view of an insect trap in 

20 accordance with tho preeent invention; 

Figure IB is Q cross section along the line &-A 
of tho trap of Figure 1A wish a lid positioned 
thereover; and 

Figure 1C is a cross soetion along the line S-B 

25 of the trap of Figure Ih with a lid positioned 
theseovor. 

Figuro 2 illustrates the percentage coverage of 
powdor on the body parts oi 3laefc©22fi gezmanic® over 
time as described in Scrapie 2 heroin below; and 
30 Figuro 3 illuetrate© the losa of magnetic powdar 

from the bodiee of cockroaches over time. 

r&2 erring to the drawing®, a cockroach trap ia 
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illustrated in Figures 1A, IB and 1C. The trap 
comprises an elongate tee&y 1 having a trapping area 2 
fosroad in the contre thereof. The trapping asroa 2 is 
bouridod on two Bid©© thereof by two longitudinally 
S attending walls 3 which are of a sufficient height to 
prevent the cockroaches from climbing over them. 
Ramped surfaces & attend downwardly from th& tops of 
each of tho walls, the top edges of the 
longitudinally emending walls 3 are provided with 

10 reeosoes 5 which are designed to support on elongate 

bridging plat© 6. The bridging plato 6 is constructed 
from a plastic material containing a proportion of a 
g@rromagnetie material to make it weakly magnetic. 
Tho top surface of bridging plate € is dusted with a 

15 ferromagnetic powder. 

As shown in Figure© 18 and 1C the trap has a lid 
7 which is held in place by magnetic studs (not shown) 
positioned at the ends of the ramped surface© a. 

An odorous attraetaat is placed in the trapping 

20 area 2. A cockroach attraetod by the attraetant walks 
up the ramped surface and than onto the bridging plats 
^ 6. The bridging plate Has inwardly curved ourfaces a. 

When tho cockroach walks on the surface of the place a 
the magnetic powder with which the platQ 6 is coated 

25 adheres to the cockroach's foot, blocking the insect's 
adhesive pads and causing it to slip down the curvod 
eurfaco I into the trapping area 2. The trapping area 
may be provided with a glue pad 9 to which tho 
cockroach become© adherod. 

30 Tho opening between the ratqped surface 4 and the 

lid 7 is such that a cockroach eon climb up ehe ramped 
surfaco, for easae^l© when tho trap i@ placed adjacent 
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a wall 10. 

When che trap is gull of cockroaches, it may be. 
closed by pushing the lid off the magnetic studs. The 
trap can then be eraptisd for reuge, or disposed o£. 

The present invention will be further described 
with referent© to the following Examples. 



^ 10 A surface was coated with a composition 

comprising 10$ by weight of atreatiura ferrifce and 90& 
by weight of a ferroeilieate. The particles had an 
avorage particle diameter in the range of from 5 to 
100 raierometres. Houeeflieo (#yoe<a domestics) were 

15 allowed to walk over the surface of the powder for 3 

to 5 minutes after which the powder coating was spread 
over moot of theis body parts by thair own grooving 
activities. They eontinusd grooming whilst trying to 
dislodge the particles and ward unable to walk on a 

20 sloping plastic surface without slipping with every 
....^ movement. Thio behaviour continued for 4 days until 

^ all of the flie© were dead. A coating of the powder 

was clearly visible on fchsir wing© and bodies. A 
similar result was obtaiaed using cockroaches 

25 (Slat Sella gextn&aica) . 



Adult cockroaches (Blaeeella germanica) were 
30 GKpesod to the forromagnetic owide powder as described 
in Example 1 and feha density of the particles m the 
thorax was d©t®rmined by sacrificing ten insects at 
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intervals of up to 17 B. 5 hours and counting the 
particlos under tho microscope*. Shs results are given 
in Figure 2 which shows an initial exponential loss 
rats' o2 the powder (mainly larger particles) a£ter 
5 which the daaaity of the powder on the surface of thQ 
inooete renins fairly constant. 

!0 ThQ procedure* of Example 1 was repeated using 

strontium ferrite powder* The lose of powder with 
time is plotted in Figure 3. Xfc can be soon that 
afeor an initial decline in the asfloum: of powder 
remaining attached to the cockroach's bodies, a fairly 

15 steady state is reached after about SO minutes with 
only a further slight tailing off with time. 
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